Alkaline phosphatase on activated B cells characterization of the expression of alkaline phosphatase on activated B cells. Kinetics and membrane anchor.
Recently we reported that the expression of the enzyme alkaline phosphatase (APase) is a marker for B cell activation. Enzymatic activity was found only in activated B cells and not T cells. Using flow cytometry we showed that some of the APase was found on the cell membranes (mAPase) and by functional assays, some was spontaneously released into the tissue culture medium. In the present report the expression of mAPase on activated B lymphocytes is more fully characterized. Two mAb specific for rat APase were used to measure the kinetics of the membrane expression of mAPase. Within 48 h of activation, mAPase is detected by flow cytometry and increases coordinately with both the transferrin receptor and IL-2R. Maximal membrane expression of mAPase in terms of number of positive cells and mean fluorescent intensity, is detected by day 4 to 5 of culture. Using hydroxyurea and demecolcine to block cells at G1/S and G2/M, respectively, it appeared that the initial expression of mAPase occurred as cells progressed into S phase of the cell cycle. This was confirmed using two-color flow cytometric analysis with the Hoechst DNA stain 33342 and the FITC-labeled APase-specific mAb. Finally, using phosphatidylinositol-specific phospholipase C we were able to show that 60 to 80% of the mAPase is linked to the membrane via a glycosyl-phosphatidylinositol linkage. From this we have concluded that mAPase can be added to a growing list of glycoproteins that are anchored to the membrane by the glycosyl-phosphatidylinositol linkage and are expressed on differentiating B cells. This list now includes Thy-1, BLAST-1, Jlld, and mAPase.